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PURPOSE: This is a textbook for students of physics departments of Ukrainian 
universities. 


COVERAGE: System? subject to geometrical or kinematic constraints are discussed 
in the light of classical Newtonian mechanics. This is supplemented with 
information on quantum mechanics and the theory of relativity \-aragraphs 
33, 39, 40, 50). A comparatively simple method for solving problems in 
constrained systems is presented. The methoa is based neither on d'Alembert's 
principle nor on the principle of possible displacements and is therefore 
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applicable to constraints with friction and with negligibly small masses 
of their moving parts. The mechanics of an ideal rigid body is treated 
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TITLE: No-load Investigation on a Magnetic Amplifier 
(Issledovaniye kholostogo khoda magnitnogo usilitelya) 


PERIODICAL: Izvestiya vysshikhn uchsbnykh zavadsniy, 
Elektromekhanika, 1958, Nr 7, pp 93-98 (USSR) 


ABSTRACT: Calculation of the operating conditions of a magnetic 
amplifier with the dlrezt varreat circuit open and with 
allowance for tiie weak magnatiz saturation of the cores, 
consists in determining the instantaneous and effective 
Values of current in the satarating choke and also the 
power consumption, The basis of the investigation of 
this problem 1s solution of a non-linear differential 
equation that expressas the relatiouship between current 
and voltage in the eicks on the assumption that the 
graph of the magnetisation line is represented by a 
cubic paratola. The tasis of the investigation is 
expression (1) which glves the relationship between 
current and voltage in a circuit of this kind. Here the 

Card 1/ magnetic flux ltaed with tha coil is variable ani is 

ar 3 conveniently givsu by expression (2), The limits of 
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TITLE: Analytical Investigation, Taking into Account the 
Hysteresis and Eddy Current Losses of the Alternating 
Current Networks, Comprising Weakly Saturated Steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy 
Elektromekhanika, 1960 , Nr 2, pp 15-23 (USSR) 


ABSTRACT: In the analysis of a network containing a resistance T?, 
an inductive coil L and a condenser C, the number of 
flux linkages vw 13, in the simplest case, a linear 
function of the current 1. However, if the core of 
the coil is slightly saturated, the dependence between 
w and -{ can be represented by: 


we wee (2, 2) (2) 
or more generally by 
yw = Li - prize (3) 


where k is a certain positive integer. Eqs (2) and 

(3) can describe a system in which the hysteresis loop is 
V5 infinitely narrow, so that it can be represented by a v4 

single curve. However, in practice the loop of a steel 
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core is in the form shown in Fig 1. It is thus 
represented by a closed contour ABDFA. The ai Te be 
represented analytically by employing Eq (3). is is 
done as follows. Over the portion AB (see Fig 1) for 
the current changing from Am to 0 the flux linkages 
can be expressed ty the remaining Eq (4). The parameters 
a and k in Eq (4) are certain positive integers. 
Eq (4) can be normalised by {utroducing parameters 6 
and. c which are defined by 8q (5). In this case Bq (4) 
can be written as Eq (6). Now the parameters L, § and 
c have the same dimensions. Eq (6) can be used to 
determine the relationship between the voltage u at the 
terminals of a network and the current i in it. It is 

elie assumed that the steel core of the coil is weakly 

ee saturated and that the losses in it are small. e 

Eales equation describing the relationship between u and i I~ 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136210( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136210 


23 JS SUPERS AkR pied See ee Meas wis Be AS 
$ ° Fi Wee ne Ge oat Ss Fe eS ete IMS CEST SSL ST ae 


69199 


8/1447 60/000/02/003/019 
E192/E182 
Analytical Investigation, Taking into Account the Hysteresis and 
Eddy Current Losses, of the Alternating Current Networks Comprising 
Weakly Saturated Steel 


t 

J iat + qo 
ay 2 +2 =u (9) 
dt i] 


where \W depends on i in the manner described by 
Eqs. (6), while qo is the charge on the condenser at 
the instant t=0. It is assumed that the current 
varies sinusoidaliy; this is expressed by: 

i=I, cos wt, (10) 


By substituting w, defined by Eq (6) into Eq (10), the 
following expression for u is obtained: 


u = [L - (2k+1)8 cos?* wt)(— Intssin ot) 3 (2at1)e cos 
cot(-sInwosin wt) + rly cos wt + Ip sin wt (11) 


3/5 In the above it is assumed that qo = 0. By introducing , / 
the notation defined by Eq (13) it is shown that Eq (11) 
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can be expressed as Bq (1%). The above expression is 
used to determine the effective (root-mean square) value 
of the voltage u. It is then found thar the 
relationship between the effective values of current and 
voltage is expressed by Eq (18), where (2a) is 
defined by Eq (17). The impedance Z, = +Xj¢ , 
where X, is defined by Bq (13). it is now possible to 
determine the average power dissipated in the network. 
This is expressed bys (2a) 


p=rr+* * wep ~2) (19) 


The parameters co, @ and a) ; of Eq (19) have a 
certain definite vaiue which can be determined by 
comparing Eqs (18) and (19) w..th experimental results. 
The parameters Bo, CO, K, @ Ki» 1» of Eq (18) 
describe the magnetic properties of the stee] core and 
are determined experimentally. The first term of 
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AUTHOR: Naumov, A.L.! Sambur, N.I. 

TITLE: Analytical formula for hysteresis loops of ferromagnetic materials 

CITED SOURCE: Vistny®k Ky#yive'k. un-tu, 1962, no.5, Ser. maten. ta mekhan., : ks 
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TOPIC TAGS: ferromagnetic material, hysteresis loop, hysteresis loop forma, 
ferromagnetic material hysteresis loop 


“TRANSLATION: A method is offered for plotting the hysteresis loop and magnetisa- 
tion curve by using this type of approximation gouH—pi'+2(Hat M. 
_. Three parameters characterizing the material and its magnetization intensity are 


necessary for the plotting. These parameters are taken from experiments. The ° ‘ 
poe investigation results are given in the form of graphs. From the sumsary. 
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TITLE: Diffusion of lithium in sodium 

SOURCE: Fizika tverdogo tela, v. 6, no. 8, i964, 2517-2518 

TOPIC TAGS: lithium helium, diffusion coefficient, self diffusion 


ABSTRACT: The diffusion coefficients and the solubility of lithium 
in sodium were measured in the interval 18-~-85C, which lies below 
the melting point of sodium. ‘he mutual diffusion of alkaline 
metals has not yet been investigaced before. Polycrystallir +%am- 
ples in cylindrical form 1.6 cm in diameter and 5 cm length were 
used. The temperature was maintained constant to +0.05C. Two un- 
like samples were pressed together, annealed, separated, and seven 
or eight layers 0.2 mm thick and 1 mm apart were cut from the ends 
of the samples with a microtome. The amant of lithium in the layer 
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‘was determined by isotopic dilution. The results show that the co- 
efficient of diffusion of lithium in sodium and of the self diffu- 

. Sion of sodium are practically the same over the entire investigated 
temperature interval. It is therefore concluded trat the mechanism 
of diffusion of lithium in sodium is the same as the mechanism of 
self-diffusion of sodium; namely, the lithium diffuses in sodium 
over the vacancies. "The author is grateful to G. Ya. Ry*skin for 
a discuusion of the results." Orig. art. has: 2 figures. 
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TITLE; Methods of determining the isotopic effect of diffusion in the case of elec- 
tron transport in solids 


SOURCE: Fizika tverdogo tela, v. 8, no. 12, 1966, 3590-35% 
TOPIC TAGS: physical diffusion, transport phenomenon, isotope, electric field 


ABSTRACT: This is a continuation of earlier work (FIT v. 7, 677, 1965) where formula 
were derived co determine the ratio of diffusion coefficients of two isotopes with 
different masses in a solid, in the case of diffusion in a solid without application 
of an electric field. The present article presents a graphic and an approximate 
analytic method for determining the diffusion of isotopes from one seal-infinite body 
to another when a constant electric field is applied. Quantitative relations are 
derived by this nethod between the magnitude of the field and the magnitude of the 
measured effect, in the fora of formulas relating the experimentally determined 
separation factor of the isotopes and the ratio of the diffusion coefficients of the 
isotopes. The results show that the use of a constant electric field in experinents 
on diffusion from one body to another makes it possible to increase by a factor of 
several tines the seasured separation factor and by the same token increase the ac- 
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TITLE: Absorption of centimeter and millimeter waves by atmospheric water 
vapor 


SOURCE: Radiotekhnika i elektronika, v. 9, no. 8, 1964, 1327-1337 


TOPIC TAGS: radio, radio communication, radio wave, radio wave absorption, 
radio wave atmospheric absorption 


ABSTRACT: The coefficient of absorption of (0.7 mm — 32 cm) radio waves by 
atmospheric water vapor is computed on the basis of a kinetic equation developed 
by the authors earlier (IVUZ. Radiofizika, 1963, 6, 4, 674, and Gcomagnetizm i 
acronomiya, 1963, 3, 4, 666). The shape of the water spectral line determined 
from that equation {9 credited with a better agreement than Van-Vieck- 
Weisskopf's line shape with published experimental data, yet no complete 
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agreement between theory and experiment has been reached for the out-of- 
resonance range. For the 2--8-mm band, the discrepancy is 1.5 times, which is 
betier than the 3 times previously attained. "The authors take this opportunity to 
thank A. I. Rakova and M. B. Flaksman for their help in processin. the results. " 
Orig. art. has: 4 Mgures and 6 formulas. 
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TITLE: Absorption of 3-~7.5-mn electromagnetic waves in the Earth atmosphoro \” 
SOURCE: IVUZ. Radiofizika, v. 9, no. 3, 1966, 433-450 


TOPIC TAGS: electromagnetic wave absorption, atmospheric absorption, atmospheric 
physics 


ABSTRACT: As the seasonal variations of absorption factors of 0, and 

characteristic absorption altitudes are needed for many geophysical problems 
(including accurate weather prediction) and as this data is lacking in the available 
literature, the present article offers some results of calculations made for winter 
and summer for the 1960 standard atmospheres 50—60° N. latitude; A © 3-7-5 mm 
(40-100 Go). Out of 0, and H,O resonance, tho seasonal variations of the total . 
absorption factor reac 30-~40%. For higher altitudes, tho H,O contribution falls off 
fairly rapidly. The characteristic absorption altitudes for vapor and oxygen 
monomers are: 1.56 km and 4.8 km (summer) or 1.48 km and 4.3 km (winter) respectively. — 
Within the resonance regions, the characteristic altitudes substantially depend on 
the wavelength. The relation betwaen the total absorption factor and the altitude is 
nonexponential. “The authors wish to thank I. A. Rakova for carrying out the 
calculations on a BESM-2 computer and for her help in the data processing.“ 
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equation 


ABSTRACT: An electronic computer was used to calculate the absorption coefficient in 
the range from 10 y to 52 cm and the dielectric constant in the range fron 0.1 mm to 

2 cm of water vepor with eccount of 671 rotational transitions. Matrix elements of 

the dicection cosines for the modsi of a rigid axially-symmetrical top, polecular 
terms with account of centrifugal perturbation, line halfwidths calculated by the 
Anderson theory, and a spectral line shape obtained from solution of the kinetic 
| tion were used 4n the calculations. The results of the calculations are in good 
| egrecaent with experinent. (Translation of abstract} 
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NAUMOV, Ae ties... BUV/149-58-4-11/26 


Weéydler, A.A. 


Solubility of Copper, Nickel, Cobalt and Iron Sulphides 
in Ammoniacal leaching Solutions under Pressure 
(Rastvorimost' sul'fidow medi, nikeiya, kohal'ta i 
zheleza pri vyshcholachivanii v ammiachnykh rastvorakh 
pod davleniyen) 


Puk{QD1CAL:Izvestiya Vysshikh Uchebnykh yevecer aA Tsvetnaya 


Metallurgiya, 1958, Nr 4, pp 83-90 (USSR) 


Copper, nickel, cobalt and certain otner metals react 
with aqueous ammonia solutions forming complex ions of 
[Me (aH) N+ type. Complexes of this type are also 

ommed’ by sulphides of these metals, but the rate at 
which the reaction MeS + 202 + SHH sie (HES 2894 occurs 
at atmospheric pressure is very slow and formation of 
complexes in open vessels may take weeks. Determination 
of the solubility of synthetic sulphides in ammoniacal leaching 
solutions under increased o:ygen pressure, apart from \- 
being of theoretical interest, would provide data on the 
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of Copper, Nickel, Cobalt and Iron Sulphides in 
Ammoniace.l leaching Solutions under rressure 


pasis of which an efficient metnod of treating certain 
intermediate (sulphide ) products could be developed. 
Conse quently, the effect of temperature, duration of 

the leaching process, concentration of ammonia and 
ammonium sulphate, oxygen pressure and particle size 

on solubility of Cu, Ni, Co and Fe sulphides in 
ammoniacal solu*%ions was investigated. Mme experimental 
materials were prepared by direct fusion of pure metals 
with suiphur and their composition is given in Table l. 
The experiments were carried out in a specially designed, 
stainless steel, autoclave, 470 ml capacity. 2.5 - 9-0 & 
of sulphide powder was placed in the autoclave with 

170 ml of the solution. after purging with oxygen, the 
autoclave was charged with oxygen to the required 
pressure and attached to 4@ mechanical (bottle type ) 
mixer placed in an electrically heated thermostat. 

at the completion of eacno test the pulp was filtered 

and the solution was analysed for the metal and sulphur 
content. ‘the results of all experiments are tabulated or 
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Solubility Fea ob Nickel, Cobalt and Iron Sage ee 
Oniacal leaching Solutions under Pressure = 


reproduced @raphically. The fo i 
. lliowin i 
reached: 100% of Copper, nickel and eae reat bad 


leaching operation lastin 
~4 

neatinid the following conditions: Temes, carzied out . 
te oe = 15 atn; consumption of ammonia = Seas 
Recovery of cobalt caw te in = a: te tne cee : 1258." 
or : _+aproved if the sulph : 
iiguse tree each time with a fresh SSE ae 
San mpe rasure the higher the solubilit of 

5s) 8. However, Taising the temperature fares dé 


pl hal saan (When the relationship between th 
paeeaee ePieteiinas and the partial oxygen pressure is 5 
wo. Will be possible to establish the mechanism 
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tee ia apices process. However, investigation of 
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of metals is obtained Thi if fi 
me t * 8 difficulty is 
addition of excess (NH4)2S04. ‘The nate of poluticg of 
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consumption. Consumption of amnonia 

( can be lowere 
by using multi-stage leaching with the arelicat ice Ge 
counter-flow. There are 3 figures, 6 tables and 
6 references of waich 4 are Soviet and 2 English. 


ASSOCIATION : Moskovskiy Institut Tsvetnykh Metalloyv i Zolota 
Kafedra Metallurgii t'yazhelykh fsvetnykh Metalloy 
(Moscow Institute of Non-Ferrous Metals and Gold 
Chair for Metallurgy of Heavy Nor-Ferrous Metals) 
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- SOV/1 36-99-5107 21 
Naumov, A,Ya., and Tscydlor, A.A. 


“Influence of Various Factors on the Rate cf Sclution of 


Copper and Cobalt Sulphides in Ammcniacal Sniutions under 
Oxygen Pressure (Vliyaniys ravlichoykh faktzirav na 
Skorost! rastvoroniya sul'fidoyv medi 1 kobai'ta v 
ammiachnykh rastvorakh pod dAvioniyem kicloroda) 


PERIODICAL: Tsvetnyye metally, 1959, Nr 5, pp 4-34 (USSR) 
ABSTRACT: The author outlines the advantagas of using high pressures 


Card 1/4 


for hydrometallurgical Teactions, especially these in 
which gas is a reactant, The carliest suggestion for 
this was made in the USSR in ~933 (Ref 1) and a 
considerable amount of work, some of if (Refs 8, 9) on 
the leaching of sulphide minerals in ammoniacal Solutions, 
has been carried out in the USSR (Refs 2, 3, 8) and 
abroad (Refs 4. 5, 6, 7 and 9). The autho: maintain 
that these investigations failed ts dzat adequately with 
the kinetics of the prouass and 69 on ts describe 
experiments on the kinetics of the ammontaval leaching 
of copper and cobalt sulphides, Thesa weirs carried out 
in 1957-58 in the laboratoriya metallure!i tyashelykh 
metallov (Metallurgy of Haavy Metals Laboratory) of the 
b. (former) Mintsvetmutyoloto, &O.) Litvo autoclave 
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30V/136-59-5-19/21 
Influence of Various Factors on the Rate cf Soiut’sn cf Copper and 
Cobalt Sulphides in Ammoniacal S»lations under Oxygen Pressure 
with a magnetic stirrsr rotuting at 280, 590, 750 and 
1000 2pm was used. The antoclave assembly was made of 
type 1Kn18N9T steal and had sampling facilities and 
temperature measurement (controlled to t 2 °C). 250 ml 
of solution were subjectsd for 4 hours to cxyyen under 
pressure with continuous addition of oxygen. The 
materials studied ware cast vylinders of avvificially 
prepared sulphides, (76.5% Cu, 23.5% 8; and 69.0% Co, 
31.0% S) enciosed exzept for one polished tace in plastic 
and stainless steel, The apparatus is shown in Fig l. 
For studying the influense of temperature, solutions 
containing 50 g/litre of ammonia and 50 g/litre of 
ammonium sulphate were used, the oxygen pressure being 
15 atm. The concentration of copper (mg/litie) at 
various times (0-180 min) andi aS barperatures of 50-150°C 
is shown in Table 1, Fir 2 shows the rate eonstants of 
copper and cobalt plotted against 1s600/absiclute 
temperature: ths values of tha temperature evefficients 
Card 2/4 Of the constants for soppar ane robalt ava 2.3-1.09 and 
1.26-1.03, zespestively, and the apparent activation 
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SOV/130-59-5-iC/ 21 
Influence of Various Factors on the Rate of Solution of Cupper and 
Cobalt Sulphides in Ammoniacal Solutions under Oxygen Pressure 


energies at 50 to 125 °C are -7500 and 1775 cal/mol, 
respectively. The same solutions were used for studying 
the influence of oxygen pressure (5-25 atm) on the rate 
of the process. The results confirm published data on 
the relation between pressure and the duration of 
solution. Fig 3 shows plots of the rate constant 
against oxygen pressure and the authors discuss the 
significance of the linear relation obtained. The 
effect of changes in ammonia concentration and ammonium 
sulphate (10-100 g/litre) wers studied at 125 °C and 
15 atm. In both cases (Table 3) the rata constant rose 
with increasing concentration but not to the same extent 
as with oxygen. Stirrer-speed variation from 750-1000 
rev/min had no influence on the rate constant, but an 
effect was observed at 250-500 rev/min. fTna 
experiments indicate that high recoveries of copper, 
Card 3/4 cobalt and nickel in the solution cau te obtained by 
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ammoniacal leaching in autoclaves, 


There are 3 figures, 4 tables and 9 references, + of ae 
which are Soviet and 5 Englisn, 
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